CCR2 chemokines bind selectively to acetylated heparan sulfate octasaccharides.
Chemokines participate in well documented interactions with glycosaminoglycans (GAGs). Although many chemokine amino acid residues involved in binding have been identified, much less is known about the bound regions of GAG. Heparan sulfate (HS) is the predominant cell surface GAG, and its heterogeneous nature offers proteins a variety of structural motifs with which to interact. In the present study, we describe the interactions of three CC chemokines, MCP-1/CCL2, MCP-2/CCL8, and MCP-3/CCL7, with HS-derived oligosaccharides. To this end, we generated and characterized a complex HS octasaccharide library containing 17 different octasaccharide compositions based on acetyl and sulfate group content. Electrospray ionization mass spectrometry was used to detect chemokine-HS octasaccharide complexes in the bound state, and an affinity purification protocol was used to select and identify chemokine-binding octasaccharides from the complex mixture. The results indicate that HS octasaccharide sulfation is the foremost requirement for chemokine binding. However, within octasaccharides of constant charge density, acetylation is also observed to augment binding, suggesting that there may be as yet undiscovered specificity in the chemokine-HS interaction.